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ABSTRACT : 

PURPOSE: To improve the properties and the reliability of the semiconductor 
laser by a method wherein etching of the fourth semiconductor layer whose 
surface is levelled is done with arranging a resist mask having a pattern of 
diffraction grating on the surface of the fourth semiconductor layer to form 
the diffraction grating in the vicinity of a boundary between an optical 
waveguide layer and the fourth semiconductor layer thereby forming the grating 
for distributed feed-back on the semiconductor layer having a curved surface. 

CONSTITUTION: By diffusion of Zn into a surface of the N type InP substrate 
11, a P<SP>+</SP> type current narrowing layer 12 is formed. The stripe-form 
groove 13 whose cross section is V-shape which reach the N type region of the 
substrate 11 is formed. Next, an N type InP first entrapping layer 14, an 
inGaAsP active layer 15, an InGaAsP waveguide layer 16 and the P type InP layer 
17 as the fourth semiconductor layer are grown in order. The mask 18 having a 
periodical interference pattern is formed and the etching for transferring the 
pattern from the mask 18 to the P type InP layer 17 is done. The mask 18 is 
removed and the InGaAsP waveguide layer 16 is etched by using the P type InP 
layer 17 as a mask to form the grating for the distribution return. On the P 
type InGaAsP contact layer 20, a P-side electrode 21 is formed and further an 
N-side electrode 22 is formed on the polished plane of the N type InP substrate 
11. 



COPYRIGHT: (C) 1985, JPO& Japio 



©Int. CI. 4 
H 01 S 3/18 
//H 01 L 33/00 



© B*m&friT op) © j* ft m m am 

©^lE^i^&CA) Bg60— 15985 

ffrt«E»# O&BB Bg?D60^(1985)1 ^26B 



7377— 5 F 
6666— 5 F 



%®<V& 1 



BS56— 122724 
(058(1983) 7 /? 6 B 



iMiWfTtj^Ei^Ba+lOlS*^ 
JIl^rfi^IZi/hBBtflOlSS^ 



ifi a » 
it4^ 7 f y/jci ^T«iKtti£a*fc©t*tt 4 

(3)iiaflc« 4 ©^i#^« i'waa s ©**« t # 



#Rtt©*##Btt*6tt©iKi&;£fto 
3. %H©ftlB*Itti& 
to »«©#**» 

(b) fc*5©*r* 

ft iff! <&& 68 © ft* j« u> «*£ £ 

•*©*m£tfftlBtf:©faJ:#*L^o L*>L4* 

h ± m & a * © « rc « «*- * * *> k tt * *■ - 

& 4> ©KVS B (V- grooved Substrate Burled 



*53- 



10/28/2006, I 



2.0.3.0 



do lib le he teroa true tu re ) v - -r & *> £ 0 

%>(InP)&fcU 2ttpS5Ii»PtgStffe>fc«. 3W 
^7<^©^ 4 tt n InP m U&#« > 

5ft • *£<fct*<?fc (InGaAflP)tf 6 p & IuP 
tSCa*>ftK 7 tt I nCftAaP 3 ^ ^ ^ Vf& % 8tt 
P W*L&> Attn tl1G&**?o 
^ttSfcvgfc i^ttt, n|S InP&& l ©£ ffil 

^fattp&InPtffitSK^fc 2 ©&A©<0 1 1> 

* * (i^TL p vikkteto-th ) 

Ifitt^S &r>* p AS I nP m Di&ttfl* 6 JC j> * *> s r 
(111) B jfijT^4jt>C>|C<iijEf y p4£j£ 



«ME3G0- 15385(2) 

©¥i£ttw-ir£Fgfl?fc^ ^©miSKS* 
t©«*- KOMWttft gtcoui-ctt* ftifta* 



±K * ? v Kjfc % *£8t«$*x * # * 

«ifi*wui*fea< fittest ittHia-c* t>s a 

*MfrftAt*Ct*a<iift#, 6GEfl©V 
BB>-f4 i'frfrtlCx * 4- 

K jU©iaj < ~ vfc*H-^«iTa*fctcfi ft 3 9 y ^ ? 



fcjtft* r ? -f :/*©i»fi 

* 8 £ * * & # * K> b ti X * & o 
Cd) 5&W©§# 

© » F*3 ft 3 * ft * 9 ft SI OzJ iff « * * & & -t 
h A « A S SI ^ ir © « ift * & « « * * t i * 

(e) %^©«$^ 

fc^©'<# ytWL^^f^^^^tS^ 



10/28/2006, EAST Version: 2.0.3.0 



1 

t jfc«ttiss«> nm 4 omw^^jf^^ 

KBft-ft**»l*U L**#*cm 5 

4*Kffli£ft 4 oiii^soi 

*ff«lfieft 4 ©^iftfrte!£>fil/iJL 
/« *C f& fk LfcliiJtr > * h'<?StyKX&& 



15985(3> 

ft 2Bttrt£(d}tt*!SSfcVS B "-"ffc^/H 
Kfrffifel, (b)7jafe(dJtta(a}OX - YtoitB/fC J: i * h 
ft 2 @{»}#J£ 

t ft Lrfg^w^^ 2C«39ii:o p 

Lit* *9 frRtfSaW (HCOfrx,t + yf £ l 

*4t«hM rttOtffr 1 3 ^U&L-Tho 

* 9 T«K5xiO ,f Cc»"»D».ffi:<0 n S3 InPft 1 Gfl U 

InGaAeP 1 B^r^^yxftft 

1.3 0CiiOO InGaAePiltt^H Atf tflEft 4 



VfiM 3<T>*nJffitt ( 1 I 1 ) UftiT&oT, 

32 I n P 1 7 0; ft £ 0. 3 7!r_=g 0. 5 C »m J U & *> 
ft 2 fcCbjfcJft 

ttepH InPtfJ 7 JfcfiC* h u*>x * (^j^W 
AZ- I 3 5 0 J ; fc^*tf0.2C*iiO eifc©#3 

(He-Cd)u--Jf ( 0.44 

(UBr)^*vt+/h^/jj^ TvA ^ 1.8 
*>b PS* I«P tfi 7 KfflftJ*-' * - /^^tix 



GaA B Pitf&»i6 fc-flJAtf 0.1 0.2 C *m D ^ 
ft 2 B)(d)fcJ$ 

»*-*ife#L*:«, 6(rf5p3U*P*M7 £fflj 
~© InP«19 i i^^j.3l>ml 

O P &j InGaAeP ^ ^ Y ^20 *«ftx tT ^ 

2 1 tCx Knffl InPife4K 11 <o&-£ & {fy | 0 0 

455- 



10/28/2006, EAS" ' -r. n: 2.0-3.0 



15965(4) 



t £#arfig± a v s b u--if 

« 2 63(a) 75 J£<dm*%OTo*«^fc?*-f ©rffiglT 

WK*?\*X, 1 1 «L nS? InPitte\ 1 2 tt P + 
*!«0l*lg>0fe\ 1 4tt nffi InPBfl i;&i£># % 15' 

I nGaAsPfc&t£/&> 1 6 fct I nGa Aa P ifltflM , 
1 9 p $ IaPflK 1 

20fipiS2lnGaAeP3^^^»-JWv2 1tt 





t5 " 



irfl.nnn;n,.n,n,^ 




<C) 




-456- 



10/28/2006, EA£- 



•' on : 2.0.3.0 



